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Enzymes are large proteins present in all living organisms (plants, animals, 
microorganisms). Enzymes play important roles in food and beverage industry and have 
already been recognized as valuable catalysts for organic transformations and production of 
fine chemicals and pharmaceuticals. Enzymatic methods have already replaced some 
conventional chemical processes. Biocatalytic routes in combination with chemical synthesis 
are finding increased use in the synthesis of novel polymeric materials. The discovery of new 
and improved enzymes and their use in various processes and products will create new market 
opportunities for enzymes and solve environmental problems. At present, the most commonly 
used enzymes in biotechnology are hydrolytic ones which catalyze the breakdown of larger 
biopolymers into smaller units. Such enzymes catalyze hydrolytic reactions in a selective 
manner, not only regio- but also stereoselectively and have been used both for asymmetric 
synthesis and racemic resolutions. Pectinases (P) or pectinolytic enzymes catalyze the 
degradation of pectinic substances. The biotechnological potential of pectinolytic enzymes 
from microorganisms has drawn a great deal of attention for use as biocatalysts in industrial 
processes, but also their main role in the  extraction and clarification of fruit juices is well 
established, pretreatment of pectic wastewater, coffee and tea fermentation.  
Cellulases (C) catalyze the hydrolysis of the β-1, 4 linkages, acting as glucoside 
hydrolases. Cellulases are curently the third largest industrial enzymes, used mainly in cotton 
processing, but also in paper recycling, as detergent enzymes, in juice extraction and as 
animal feed aditives. However, cellulases will become the largest volume industrial enzyme, 
if ethanol, butanol, or some other fermentation product of sugars, produced from biomass, 
becomes a major transportation fuel, as seems likely. Hemicellulases (HC) catalyze the 
degradation of hemicelluloses, found in many fruits, with many applications in industrial 
processes. Hemicellulases are routinely used for the improvement of animal feed, in the pulp 
and paper industry for biobleaching and biopulping, and for processing flour in the bakery. 
The most challenging application is the development of an economic process for the 
solubilization of lignocellulose material to serve as a carbon source for renewable energy. We 
review here the main applications of these enzymes in improving food/agriculture waste 
resource management (valorization of apple residues, sugarbeet, wood) and some preliminary 
results on the (UV-VIS, FTIR) spectroscopy investigation of P, C, HC activity and efficiency 
on apple skin substrate. 
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